Delivery room management of very low birth weight infants in Germany, Austria and Switzerland - a comparison of protocols by Roehr, CC et al.
november 25, 2010 493 Eu  Ro  PE  an JouR  nal of MED  I  Cal RE  sEaRCH
Abstract 
Background: surveys  from  the  usa,  australia  and
spain have shown significant inter-institutional varia-
tion in delivery room (DR) management of very low
birth  weight  infants  (vlBwI,  <1500g)  at  birth,  de-
spite regularly updated international guidelines. 
Objective: to  investigate  protocols  for  DR  manage-
ment of vlBwI in germany, austria and switzerland
and to compare these with the 2005 IlCoR guide-
lines. 
Methods: DR management protocols were surveyed in
a prospective, questionnaire-based survey in 2008. Re-
sults were compared between countries and between
academic  and  non-academic  units.  Protocols  were
compared to the 2005 IlCoR guidelines. 
Results: In total, 190/249 units (76%) replied. Proto-
cols for DR management existed in 94% of units. sta-
tistically significant differences between countries were
found regarding provision of 24hr in house neonatal
service;  presence  of  a  designated  resuscitation  area;
devices for respiratory support; use of pressure-con-
trolled manual ventilation devices; volume control by
respirator; and dosage of surfactant. there were no
statistically  significant  differences  regarding  applica-
tion and monitoring of supplementary oxygen, or tar-
geted saturation levels, or for the use of sustained in-
flations. Comparison of academic and non-academic
hospitals showed no significant differences, apart from
the targeted saturation levels (spo2) at 10 min. of life.
Comparison with IlCoR guidelines showed good ad-
herence to the 2005 recommendations.
Summary: Delivery  room  management  in  german,
austrian  and  swiss  neonatal  units  was  commonly
based  on  written  protocols.  only  minor  differences
were found regarding the DR setup, devices used and
the targeted ranges for spo2 and fio2. DR manage-
ment was in good accordance with 2005 IlCoR guide-
lines, some units already incorporated evidence beyond
the IlCoR statement into their routine practice.
Key  words:  delivery  room  management,  preterm,
neonate, vlBwI, guidelines, surfactant, oxygen, satu-
ration, monitoring.
Abbreviations: au = austria; Bw = birth weight; Co2
= carbon dioxide; CPaP = continuous positive airway
pressure; CH = switzerland; DE = germany; DR =
delivery room; ERC = European Resuscitation Coun-
cil; fI-bag = flow-inflating bag; fio2 = fraction of in-
spired oxygen; ga = gestational age; IlCoR = Inter-
national liaison Committee on Resuscitation; nICu =
neonatal intensive care unit; n.s. = not statistically sig-
nificant; o2 = oxygen; RR = respiratory rate; sI-bag =
self-inflating  bag;  spo2 =  peripheral  oxygen  satura-
tion;  vlBwI  =  very  low  birth  weight  infant  (birth
weight less than 1500g)
BaCkgRounD
survival  of  very  low  birth  weight  infants  (vlBwI,
birth weight less than 1500g) is dependent on profes-
sional perinatal management [4]. for successful deliv-
ery  room  (DR)  management  various  aspects  of  the
postnatal adaption process need to be considered such
as the support of the thermal adaptation, airway man-
agement, breathing, circulation and metabolism [17].
the consistent provision of high quality care in a field
as challenging and stressful as neonatal resuscitation
has been shown to be improved by the adherence to
standardized protocols [26]. an up to date, evidence
based protocol and modern set-up of the DR, recently
referred to as „the delivery room neonatal care unit“
(DR nICu, as by vento et al.), helps ensure a success-
ful and coordinated, patient centred team effort [12,
28].  thanks  to  the  extensive  research  interest  in
neonatal resuscitation, good quality evidence has be-
come  available  from  an  increasing  number  of  large
randomized  controlled  trials  on  almost  all  fields  of
DR management over the course of the past decade
[9, 29]. 
Different international organizations have dedicated
their work towards the provision of up to date recom-
mendations  on  the  DR  management  of  neonates,
namely  the  European  Resuscitation  Council  [3]  and
the International liaison Committee on Resuscitation
Council [7]. In seeking to provide up to date recom-
mendations  on  the  management  and  on  the  best
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5 R￶hr_Umbruchvorlage  12.11.10  10:14  Seite 493equipment used during resuscitation, IlCoR engages
more than 500 physicians, collaborating to evaluate the
best  available  evidence  from  over  20.000  papers  in
search of the best evidence. these recommendations
are distributed through the scientific literature [1]. fur-
thermore, the practice of DR management is widely
being  taught  in  various  internationally  recognized
training programmes (neonatal advanced life support
= nals, neonatal resuscitation program = nRP) (see
leone [10]). 
Despite  the  above  efforts  to  standardize  delivery
room management of vlBwI neonates, national sur-
veys  from  australia,  the  usa,  Italy  and  spain  have
shown  wide  and  significant  inter-institutional  varia-
tions  in  DR  management  of  vlBwIs.  these  were
found  regarding,  for  instance,  the  equipment  used 
for resuscitation and for monitoring, or regarding the
targeted  parameters  during  resuscitation  [8,  10,  13, 
27]. 
the aim of our study was to investigate the current
state of DR management of infants with birth weight
<1500g at birth in german speaking countries (ger-
many (DE), austria (au) and switzerland (CH)). we
wanted to know to which extent the above named rec-
ommendations  were  incorporated  in  local  treatment
protocols and whether there was a differences in the
implementation  between  the  countries  and  between
academic and non-academic hospitals. 
MEtHoDs
we conducted a questionnaire survey on DR manage-
ment of german, austrian and swiss neonatal units.
Between october and December 2008 a total of 249
units were approached (DE: 193, au: 14 CH: 42). the
questionnaire was developed in our clinic and pretest-
ed  on  our  Department  (Charit￩  universit￤tsmedizin
Berlin, germany). Elements from published question-
naires  were  incorporated  to  ensure  comparability  to
published data from other surveys [10].
QuEstIonnaIRE
the questionnaire contained four sections: 
• Characterization of  the institution: Information was
obtained on the level of care and the teaching sta-
tus of the institution, number of in house births
below  1500g/year,  presence  of  24hr  neonatal  in
house  service  and  number  of  admissions  to  the
neonatal  intensive  care  unit  (nICu)  per  year.  we
distinguished between academic children’s hospitals
or  academic  teaching  hospitals  and  non-academic
children’s hospitals. 
• Perinatal  management:  information  on  late  cord
clamping,  thermal  management  in  DR,  and  pres-
ence of a designated resuscitation area, protocols or
guidelines for DR management.
• DR  management  equipment:  types  of  ventilator
equipment used, means of non-invasive respiratory
support systems (bags, t-piece resuscitators, venti-
lators),  use  of  Co2-detectors,  oxygen  blenders,
pulse oximetry. 
• Targeted values: the use of oxygen (o2) during DR
management, the expected spo2 saturations at 10
min of age and the titration strategy for adapting
fio2 treatment.
• Surfactant therapy: Protocols for surfactant admin-
istration and dosage.
PRotoCol
the questionnaire was sent by posted mail to all ger-
man,  austrian  and  swiss  children’s  hospitals  with
nICu facilities, as identified through the address data-
base  of  the  „gesellschaft  f￼r  neonatale  und  p￤dia-
trische Intensivmedizin“ (gnPI = society for neonatal
and paediatric intensive care medicine). the question-
naire was sent to the head of the neonatal department
of each unit. four weeks after the initial sending, a re-
minder questionnaire was sent out to the non-compli-
ant institutions, followed by both Email and telephone
contact. 
statIstICal MEtHoDs
the  reported  characteristics  are  described  by  inci-
dences and the differences between countries and aca-
demic and non-academic institutions were compared
by chi-square test or the exact fischer test, as appro-
priate. Chi-square was not calculated if total frequency
numbers were <5. for statistical evaluation the soft-
ware statgraphics (vers. 5.0, Manugistics Inc., u.s.a.)
was used. a p-level of <0.05 was accepted as statisti-
cally significant. 
REsults
a total of 190 of the 249 approached neonatal units
replied,  the  mean  response  rate  was  76%  (DE:
153/193 (79%), au: 11/14 (79%), CH: 26/42 (62%).
of the received questionnaires the incidence of miss-
ing data due to unanswered items was in the median
3.4% (range 0% to 23.7%). therefore, in all tables the
total number of answers was given. the highest inci-
dence  of  missing  data  was  regarding  the  question
about presence of a neonatal resuscitation room, the
use of flow-inflating bags (fI-bags) and the surfactant
treatment. 
the  characteristics  of  the  responding  units  are
shown in table 1. forty-eight units (25%) were acade-
mic children’s hospitals or teaching hospitals, and 142
(75%)  were  non-academic  units.  almost  all  units
(94%)  had  written  protocols  for  DR  management.
there  were  no  statistically  significant  differences
found  between  the  countries'  units  regarding  most
items, except for the provision of a 24hr neonatal in
house service and the presence of designated resusci-
tation area (a special room or cubicle) (p = 0.016 and
0.019, respectively) (table 1). 
with regards to the clinical practice of DR manage-
ment,  no  statistically  significant  differences  between
countries were found regarding the measures for ther-
mal control, circulatory volume and o2-monitoring, as
shown in table 2. However, there were differences be-
tween countries with respect to the equipment used
for DR management (table 2). flow-inflating bags are
rarely used in DE (2%) but in more than 20% of au
and CH units (p<0.001). In contrast, the use of self-
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5 R￶hr_Umbruchvorlage  12.11.10  10:14  Seite 494inflating bags (sI-bags) was common, with 85% for all
countries,  without  statistically  significant  differences.
In particular, they were used in 83% of DE, 89% of
au and 96% CH units. sI-bags were often used to-
gether with PEEP valves (71% for all countries). less
than a quarter of all units used pressure manometers
together with sI-bags. Pressure controlled manual re-
suscitation devices (t-piece resuscitators) were used in
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Table 1. Demographics of the participating institutions (absolute numbers and percent (%) in parenthesis).
Germany Austria Switzerland All countries Differences 
between countries
N = 153 N = 11 N = 26 N = 190 p-value
academic unit 35/153 (23) 4/11 (36) 9/ 26 (35) 48/190 (25) 0.304
Births per year >1000 122/150 (81) 7/10 (70) 18/26 (69) 147/186 (79) 0.290
>50 vlBwI neonates  64/152 (42) 5/11 (45) 12/26 (46) 81/189(43) 0.914
per year
24hr in house neonatal  148/153 (97) 11/11 (100) 21/25 (84) 180/189 (95) 0.016
service
Designated neonatal  95/117 (81) 6/9 (67) 10/19 (53) 111/145 (77) 0.019
resuscitation room
neonatal treatment  140/149 (94) 11/11 (91) 24/26 (92) 174/186 (94) 0.889
guidelines
vlBwI = very low birth weight neonate
Table 2. Clinical practice and equipment used for resuscitation of vlBwI (absolute numbers and percent (%) in parenthesis).
Germany Austria Switzerland All countries Differences 
between countries
N = 153 N = 11 N = 26 N = 190 p-value
Circulatory volume- and 
temperature control
late cord clamping 62/145 (43) 5/10 (50) 11/24(46) 78/179 (44) 0.879
Polyethylen foil 93/151 (62) 8/10 (80) 16/26 (62) 117/187 (63) 0.504
Head cover 126/151 (83) 7/10 (70) 19/26 (73) 152/187 (81) 0.294
Devices for pressure or 
volume control
fI-bag 2/119 (2) 2/9 (22) 6/26 (23) 10/154 (6) <0.001
sI-bag 113/136 (83) 8/9 (89) 25/26 (96) 146/171 (85) 0.215
with PEEP valve 98/136 (72) 4/9 (44) 20/26 (77) 122/171 (71) 0.164
with manometer 34/136 (27) 1/8 (13) 2/25 (8) 37/169 (22) 0.093
neopuffﾮ 56/136 (41) 8/10 (80) 5/25 (20) 69/171 (40) 0.004
Respirator 66/136 (49) 2/10 (20) 4/25 (16) 72/171 (42) 0.004
other pressure control  5/136 (4) 0/10 (0) 2/25 (8) 7/171 (4) 0.459
devices
Devices with volume  59/148 (40) 4/10 (40) 5/25 (20) 68/183 (37) 0.161 
control (respirator)
Devices without any  1/147 (1) 0/11 (0) 2/26 (8) 3/183 (2) -
pressure / volume control
O2-therapy and 
monitoring
Pulse oximetry 149/150 (99) 9/10 (90) 26/26 (100) 184/186 (99) -
o2-blenders 148/152 (97) 11/11 (100) 24/25 (96) 183/188 (97) 0.248
Co2-detectors 12/149 (8) 4/11 (36) 3/26 (11) 19/186 (10) 0.011
gas heating and  62/150 (41) 2/11 (18) 13/24 (54) 17/185 (42) 0.132
humidification
fI-bag = flow-inflating bag; sI-bag = self-inflating bag; PEEP = positive end expiratory pressure
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au units (80%) compared to 41% (DE) and only 20%
in CH units (p = 0.004) (table 2). no information was
obtained  on  whether  the  units  preferred  on  device
over another.
table three shows the comparison of the targeted
values.  the  only  identified  significant  difference  be-
tween the countries was regarding the surfactant treat-
ment: while DE and CH primarily used 100ml/kg as a
starting  dose,  the  majority  of  au  units  (57%)  pre-
ferred 150-200 ml/kg (p = 0.002) (table 3).
only minor differences between academic and non-
academic units were found (table 4 and 5). while head
covers were significantly less often used (p<0.001) in
academic units, sI-bags were more often used here (p
= 0.006), and devices for volume control were used
less frequently in academic units (p = 0.042). Regard-
ing  the  comparison  of  targeted  values,  protocols  of
academic  and  non-academic  of  units  were  widely
comparable, except in a weak, however statistically sig-
nificant difference for the targeted values for spo2 (p
= 0.023) (table 5).
Comparison  of  the  DR  management  of  vlBwI
from our studied units showed good accordance to the
latest IlCoR guidelines 2005, with the exception to
the use of Co2-detectors (table 2). However, we also
have observed the widely used incorporation of very
recent, high quality evidence as for instance delayed
cord clamping [17], gas conditioning or oxygen thera-
py, irrespective of the lack of a clear statement in the
IlCoR 2005 publication [1] (table 2).
DIsCussIon
the results from 190 neonatal units from germany,
austria and switzerland showed that DR management
in these countries was performed at a similar standard
and in good accordance with the 2005 IlCoR guide-
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Table 3. Primary target values and parameter settings (absolute numbers and percent (%) in parenthesis).
Germany Austria Switzerland All countries Differences 
between countries
N = 153 N = 11 N = 26 N = 190 p-value
Oxygen therapy
fio2
0.21 47/147 (32) 1/11 (9) 8/25 (32) 56/183 (31)
0.22 - 0.5 81/147 (55) 10/11 (91) 14/25 (56) 105/183 (57) 0.241
0.51 - 1.0 19/147 (13) 0/11 (0) 3/25 (12) 3/183 (12)
target spo2
<85% 21/145 (14) 1/7 (14) 8/24 (33) 30/176 (17)
85-90% 108/145 (74) 5/7 (71) 13/24 (54) 126/176 (72) 0.231
>90% 16/145 (11) 1/7 (14) 3/24 (13) 20/176 (11)
High fio2, taper down 31/152 (20) 2/11 (18) 2/25 (20) 38/188 (20)
low fio2, taper up 12/152 (80) 9/11 (82) 20/25 (80) 150/188 (80) 0.984
Non-invasive 
respiratory support
Prolonged inflations  41/148 (28) 3/11 (27) 3/25 (12) 47/184 (26) 0.248
>5sec
starting CPaP
≤3 cmH20 9/149 (6) 0/0 (0) 1/21 (5) 10/180 (6)
4-5 cmH20  114/149 (77) 6/10 (60) 19/21 (90) 139/180 (77) 0.170
>5 cmH20  26/149 (17) 4/10 (40) 1/21 (5) 31/180 (17)
Invasive 
respiratory support
InsuRE yes 43/142 (30)  4/9 (44) 4/19 (21) 51/170 (30) 0.444
surfactant 
100mg/kg 129/145 (89) 3/7 (43) 11/14 (79) 143/166 (86) 0.002
150-200mg/kg 16/145 (11) 4/7 (57) 3/14 (21) 23/166 (14)
fio2 = fraction of inspired oxygen
CPaP = continuous positive airway pressure
InsuRE = intubate, surfactant application, extubate immediately 
spo2 = peripheral saturation of oxygen
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most all units. only minor differences were found be-
tween  countries  regarding  the  provision  of  a  24hr
neonatal service and presence of a designated resusci-
tation area, the means for thermal support, the equip-
ment used for giving ventilatory support and regarding
the targeted values, or the initial dosage of surfactant.
apart from the use of head covers and use of devices
for volume control (most prevalent in non-academic
units) and sI-bags (more prevalent in academic teach-
ing units), as well as different target levels for spo2 at
10 min. of life, there were no statistically significant
differences between academic and non-academic units. 
the clinical practice of DR management, as reflect-
ed in our survey of protocols of german, austrian
and swiss neonatal units is discussed below. the pro-
tocols were related to the recommendations given by
IlCoR in 2005 [1]. with regards to measures for ther-
mal  control,  significant  differences  were  found  be-
tween  the  protocols  in  german  speaking  countries
and the 2005 IlCoR recommendations: only 63% of
responding units used polyethylen wrappings but 81%
used head covers. taking into account that these pro-
cedures require only inexpensive equipment and little
time, and despite good evidence and clear IlCoR rec-
ommendations towards their use, it is not clear why
these measures were not universally employed [1, 23,
30]. However conversely, although no clear-cut recom-
mendations  on  late  cord  clamping  were  given  for
preterm neonates in the 2005 IlCoR guidelines, ac-
cording to our survey 44% of units already advise to
perform late cord clamping (>30 sec), much in line
with evidence from a recent meta-analysis [15].
Regarding the use of devices for non-invasive man-
ual ventilatory support, IlCoR 2005 is open towards
the use of sI- bags, fI-bags or t-piece resuscitation
devices.  all  devices  were  considered  useful,  without
specification  [1].  However,  recent  experimental  evi-
dence  stresses  the  preference  of  pressure-controlled
devices over sI-bags for giving manual ventilatory sup-
port to vlBwIs [2, 18]. from the results of our sur-
vey, we can see that t-piece, pressure controlled venti-
lation devices are becoming well established for use in
the DR (40%). use of a pressure manometer together
with an sI-bag was current practice in 22% of units.
Regarding ventilation strategies during resuscitation, it
is mentioned in the IlCoR guidelines that there was
insufficient data to support or refute the routine use
of CPaP/PEEP during or immediately after resuscita-
tion in the delivery room [1]. However, although not
specified in the 2005 IlCoR guidelines, use of PEEP
was  commonly  employed,  the  median  starting
CPaP/PEEP pressure was 5 cmH2o. this value has
already been recognized as the median starting CPaP
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Table 4. Comparison by level of care (academic vs. non-academic clinic) in clinical practice and equipment used for resuscita-
tion of vlBwI (absolute numbers and percent (%) in parenthesis).
Academic Hospital Non-Academic Differences 
Hospital between institutions
N = 48  N = 142 p-value
Circulatory volume- and temperature control
late cord clamping 25/48 (52) 53/131 (41) 0.165
Polyethylen foil 30/48 (63) 87/139 (63) 0.991
Head cover 31/48 (65) 121/139 (87) <0.001
Devices for pressure or volume control
fI-bag 2/41 (5) 8/113 (7) 0.624
sI-bag 44/45 (98) 102/126 (81) 0.006
with PEEP valve 32/44 (73) 90/127 (71) 0.814
with manometer 6/43 (14) 31/116 (27) 0.091
neopuffﾮ 21/44 (48) 48/127 (38) 0.247
Respirator 15/44 (34) 57/127 (45) 0.212
other pressure control devices 1/47 (2) 2/136 (1) 1.000
Devices without any pressure control  1/40 (3) 2/112 (2) 0.875
Devices with volume control (respirator) 12/48 (25) 46/135 (42) 0.042
O2-therapy and monitoring
Pulse oximetry 48/48 (100) 136/138 (99) 1.000
o2-blenders 45/48 (94) 138/140 (99) 0.106
Co2-detectors 5/48 (10) 14/138 (10) 0.957
gas heating and humidification 16/48 (33) 61/137 (45) 0.176
fI-bag = flow-inflating bag
neopuffﾮ = most commonly used t-piece resuscitator
sI-bag = self-inflating bag
PEEP = positive end expiratory pressure
5 R￶hr_Umbruchvorlage  12.11.10  10:14  Seite 497level for most german nICus [19]. another interest-
ing observation is the discrepancy between the guide-
lines and common practice as exemplified by the ad-
ministration of sustained inflations: while mentioned
in IlCoR, but not formally suggested in 2005 [1], as
many  as  26%  of  units  from  the  german  speaking
countries  do  administer  sustained  inflations  <5  sec.
during  DR  management  of  vlBwI.  It  can  be  as-
sumed that those units act on the basis of evidence
from two small trials, illustrating some positive effects
of  sustained  inflations  [11,  25].  a  further  deviation
from  IlCoR  2005  was  found  regarding  the  use  of
Co2 detectors. such kits can be used for confirming
endo-tracheal  tube  placement  and  are  being  recom-
mended for this purpose in the 2005 IlCoR state-
ment [1]. strikingly, while qualitative and quantitative
Co2 detectors were already described to be used by
32% of north american nICus in leone's paper in
2006, two years later, only 10% of the nICus from
our survey claimed to use these to confirm tracheal
tube placement [10]. the reasons for this remain spec-
ulative and may warrant further investigation [5]. with
respect to gas conditioning, although not specified in
the IlCoR guidelines, and as so far only experimental
data is available [14], as many as 42% of units claim to
already use heated and humidified gas in the DR. De-
spite these fine differences to the recommendations by
IlCoR 2005, common practice of DR airway man-
agement  within  the  german  speaking  countries  is
widely  in  line  with  the  most  recently  reviewed  ad-
vances in care of the newly born preterm lung [21,
22]. 
the particular issue of oxygen administration and
peripheral monitoring of oxygenation and the short-
comings of the IlCoR guidelines were already dis-
cussed in detail by other colleagues [8, 6]. In short,
while the IlCoR guideline says the supplementation
of oxygen should be considered „if central cyanosis
was  persistent  during  resuscitation  and  hyperoxia
should be avoided“ [1]. several recent meta-analyses
have helped to educate us on a more judicious use of
o2 in the context of delivery room management [24,
16, 20]. the discrepancy between guidelines and most
recent evidence on the use of o2 was addressed in a
recent publication, aimed for the german readership
[6]. according to our survey, only 31% of the units
quoted a starting fio2 of 0.21, while 57% would use a
fio2 of 0.22-0.55 and just 12% would use a fio2 of
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Table 5. Comparison by level of care (academic vs. non-academic clinic) in primary target values and parameter settings (ab-
solute numbers and percent (%) in parenthesis).
Academic Hospital Non-Academic Differences 
Hospital between institutions
N = 48  N = 142 p-value
Oxygen therapy
fio2
0.21 15/45 (33) 41/138 (30)
0.22 - 0.5 26/45 (58) 79/138 (57) 0.728
0.51 - 1.0 4/45 (9) 18/138 (13)
target spo2
<85% 12/47 (26) 18/129 (14)
85-90% 34/47 (72) 92/129 (71) 0.023
>90% 1/47 (2) 19/129 (15)
High fio2, taper down 7/48 (15) 31/140 (22)
low fio2, taper up 41/48 (85) 109/110 (78) 0.260
Non-invasive respiratory support
Prolonged inflations >5sec 11/46 (24) 36/138 (26) 0.770
starting CPaP
≤3 cmH20 3/45 (7) 7/135 (5)
4-5 cmH20 31/45 (69) 108/135 (80) 0.288
>5 cmH20 11/45 (24) 20/135 (15)
Invasive respiratory support
InsuRE yes 12/47 (26) 39/123 (32) 0.432
surfactant 
100mg/kg 30/39 (77) 113/127 (89) 0.109
150-200mg/kg 9/39 (13) 14/127 (11)
CPaP = continuous positive airway pressure
fio2 = fraction of inspired oxygen
spo2 = peripheral saturation of oxygen
InsuRE = intubate, surfactant application, extubate immediately 
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to start with a low fio2 and then increase fio2 if nec-
essary  (step  up),  20%  would  use  a  step  down  ap-
proach. the IlCoR and ERC guidelines also recom-
mend the use of an incremental approach [1]. 
a comparison of our results to data on DR man-
agement in other European countries yields interesting
results. Differences were observed in particular with
respect to the airway management and control of oxy-
gen delivery [8, 27]. when compared to spanish and
Italian  data,  it  becomes  obvious  that  the  german
speaking countries act consistently on the basis of a
written protocol. this was very recently confirmed by
the study of schm￶lzer et al. [22]. It is not known
from  the  literature  whether  written  protocols  were
used in other European countries. However, according
to  Iriondo  and  co-workers,  every  neonatal  team  in
spain employs a neonatologist trained under the na-
tional neonatal training scheme, hence a common na-
tional DR procedure can be expected [8]. we believe
the observed institutional and national differences are
very interesting with regards to the question how best
evidence is distributed and how it can be most effec-
tively be incorporated in to local guidelines. Data from
other European countries should also be obtained in
order to survey the local practice guidelines; a copy of
our questionnaire is available found in the appendix of
this paper. 
further,  means  to  distribute  the  best  available 
evidence on neonatal resuscitation in order to incor-
porate it in to common practice should be investigat-
ed.  spain,  where  a  common  national  training  pro-
gramme for neonatologists exists and its completion 
is compulsory before physicians take over responsibili-
ties  in  the  nICu,  may  act  as  a  leading  example. 
other means to keep up to date would be by the use 
of the internet, with the installation of an evidence-
based website with particular focus on neonatal resus-
citation. such a project is currently under construction
(www.neonatologie.org). 
In conclusion, DR management is based on written
protocols  and  is  being  operated  almost  similarly
throughout  german,  austrian  and  swiss  neonatal
units,  and  in  academic  and  non-academic  units.  we
found only minor differences regarding the DR setup
and equipment used, as well as for targeted values of
spo2 and fio2. Protocols were in good accordance
with the recent 2005 IlCoR guidelines. where avail-
able, emerging high quality evidence that was not in
the 2005 IlCoR statement has been adopted into lo-
cal protocols of many units. 
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• Prof. Dr. W. Nikischin, Neugeborenen-Intensivstation des Universit￤tsklinikum Schleswig-Holstein
• Sektion Neonatologie und P￤diatrische Intensivmedizin des Universit￤tsklinikums Hamburg-Eppendorf
• Universit￤ts-Kinderklinik W￼rzburg
• Zentrum der Kinderheilkunde des Universit￤tsklinikums Frankfurt / Main
Swizerland
• Dr. P. Diebold, M￩decin-Chef, Hopital du Chablais, Aigle
• Dr. M. Wopmann, Kantonsspital Baden
• Prof. Dr. Chr. B￼hrer, Universit￤ts-Kinderspital beider Basel, Neonatologie, Basel
• Dr. R. Glanzmann, UKBB Basel/Bruderholz
• PD Dr. M. Nelle, Neonatologie, Med. Univ.-Kinderklinik, Inselspital, Bern
• Dr. Ph. Curchod, Hospitaliers du Nord Vaudois, Yverdon-les-Bains, Champlon
• Dr. Brigitte  Scharner, Kantonsspital Graub￼nden, Dep. F. Kinder- u. Jugendmedizin, Chur
• Dr. Anita Truttmann, M￩decin associ￨ PD MER CHUV, Division de N￩onatologie, Lausanne
• Dr. D. Dell’ Allolino, Oberarzt P￤diatrie, Luzern
• PD Dr. Th. Berger, Kinderspital Luzern, NeoIPS, Luzern
• Dr. Zemmouri, Hopital de Morges, pediatrie Morges
• PD Dr. B. Laubscher, Hopital Pourtal￨s, P￨diatre FMH, Neuchatel
• Dr. E. Pythoud, M￩decin-chef du Service Hopital intercantonal de la Broye, Payerne
• Prof. Dr. Bianchetti, OBV Mendrisio Pediatria + Ginec, Mendrisio Kinderspital St. Gallen
• Dr. M.-A. Panchard, L’Hopital Riviera, Service du p￩diatrie, Vevey
• Dr. Roten, Praxis Spitalzentrum Oberwallis, Vi￩ge
• Dr. U. Zimmermann, Kinder- u. Jugendmedizin, Neonatologie, Winterthur
• PD Dr. J.-C. Fauch￨re, Klinik f￼r Neonatologie, Univ.-Spital Z￼rich
Austria
• Prim. Dr. B. Ausserer, Krankenhaus Dornbirn, Kinder- und Jugendheilkunde, Dornbirn
• Univ.Prof. Dr. G. Simbruner,  Univ.-Klinik f￼r Kinder- u. Jugendmedizin, Innsbruck
• Prim. Dr. Claudia Haberland, Bezirkskrankenhaus Kufstein, Kinder- u. Jugendheilkunde,  Kufstein 
• Dr. M. Weissensteiner, Landes-Frauen- und Kinderklinik Linz, Linz
• Prim. Dr. W. M￼ller, A.￶. Bezirkskrankenhaus, Kinder- u. Jugendstation, Reutte
• Prim. Dr. J. R￼cker, Salzburger Landeskliniken, Neonatologie, ITS, Salzburg
• Univ.-Kinder- und Jugendheilkunde, Neonatologie, Magistrat der Stadt Wien, Allgem. Krankenhaus, Wien
• Prim. Dr. K. Gutenberger, Krankenhaus St. Vinzenz, Kinder- u. Jugendheilkunde, Zams
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Questionnaire
Fragebogen zu Ausstattung und Vorgehen in der  Fr￼hgebornenreanimation in ￖsterreich, BRD und Schweiz
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